Abstract Working mothers exhibit high levels of inactivity, and theory-based interventions to bolster physical activity within this population are needed. This study examined the effectiveness of a brief social cognitive theory-based intervention designed to increase physical activity among working mothers. Participants (N = 141) were randomly assigned to an intervention only, intervention plus follow-up support, or waitlist control condition. The intervention consisted of two group-based workshop sessions designed to teach behavior modification strategies using social cognitive theory. Data were collected at baseline, immediately post-intervention, and 6-month follow-up. Results showed intervention participants exhibited short-term increases in physical activity, which were partially maintained 6 months later. Improvements in physical activity were mediated by increases in self-regulation and self-efficacy. This study provides some support for the effectiveness of a brief intervention to increase physical activity among working mothers. Future programs should explore alternative support mechanisms which may lead to more effective maintenance of initial behavior changes.
Introduction
Although the physical and psychological health benefits of physical activity are well-established, more than half of US adults do not participate in enough physical activity to realize these benefits (CDC, 2007) . Working mothers are one segment of the population that exhibits particularly high levels of inactivity, which can largely be attributed to the numerous real and perceived physical activity barriers they encounter. Although over 70 % of mothers now work (Bureau of Labor Statistics, 2009) , an imbalance in the sharing of domestic responsibilities persists, and most women still bear the bulk of the responsibility for household and childcare duties (Bartley et al., 2005) . As a result, they have limited access to personal leisure time and physical activity is neglected (Brown et al., 2001; Cramp & Bray, 2011) . The ''role overload'' experienced by many working mothers also contributes to elevated levels of stress, fatigue, depression, and anxiety in this population (Bekker et al., 2000; Floderus et al., 2008; Luecken et al., 1997) . Physical activity has consistently been shown to alleviate these negative health outcomes, which could result in significant improvements in quality of life among working mothers (Long & Haney, 1988; Urizar et al., 2005) . Although increasing physical activity among working mothers is an important priority, attention to this population in the physical activity literature has been extremely limited to date.
Cross-sectional studies have consistently shown selfreported rates of physical activity participation among mothers to be significantly lower than those of women without children (Burke et al., 2004; Marcus et al., 1994; Verhoef & Love, 1994) . Furthermore, there is evidence that physical activity levels decline across the transition into motherhood, with several studies showing over 50 % of mothers who were regularly active prior to motherhood were no longer meeting the national physical activity recommendations after having a child (Albright et al., 2005a; McIntyre & Rhodes, 2009) . This problem appears to be exacerbated in working mothers; Project Viva found young mothers who worked 35-44 h per week during pregnancy were more than three times as likely to be inactive as women who were not working, and women working more than 45 h per week were over five times as likely to be inactive (Pereira et al., 2007) . Specific exercise barriers identified by mothers include lack of time, lack of energy, lack of social support, lack of childcare, and guilt associated with taking time away from family obligations to participate in a ''selfish'' leisure activity such as physical activity (Albright et al., 2005a; Brown et al., 2001; Cramp & Bray, 2011; Miller & Brown, 2005; Pereira et al., 2007; Verhoef & Love, 1994) .
One of the most widely used theoretical frameworks for understanding health behaviors, including physical activity, is Social Cognitive Theory (SCT). Bandura (2004) proposes a model in which self-efficacy interacts with outcome expectations, goals, and perceived environmental facilitators and impediments to influence behavior. Efficacy beliefs (i.e., confidence in one's capabilities to execute a specific course of action) are considered to be the primary impetus to action, with individuals being unlikely to engage in a behavior if they do not believe they are capable of producing the desired effects. Additionally, Bandura (1988) contends that self-regulation (i.e., guiding one's own actions by setting personal goals and planning courses of action to achieve them) is essential for maintaining a complex behavior such as physical activity. Expected positive outcomes provide the motivation and incentive to encourage self-regulatory behaviors. Finally, SCT asserts that behavior is not determined solely by individual factors. Individuals also encounter interpersonal and environmental factors that either facilitate the behavior or present barriers that must be overcome.
SCT is an ideal theory for effecting changes in physical activity among working mothers for several reasons. First, its core constructs are modifiable and can be targeted in interventions. Second, working mothers who enroll in a physical activity intervention likely possess the motivation to change their behavior (a critical precondition for change identified by Bandura), but lack the self-efficacy and effective self-regulatory strategies to ensure physical activity is a priority. Well-designed SCT-based interventions provide individuals with the means to successfully regulate their behavior and develop confidence to adopt and maintain a regular physical activity program.
Interventions founded on SCT have often employed a classroom-based approach in order to provide individuals with the knowledge and skills they need to change their behavior. For example, participants will attend a series of classes and learn to set effective goals, identify realistic outcome expectations, and develop strategies for overcoming physical activity barriers. A small number of such interventions have specifically targeted mothers, and the results thus far have been promising, with all studies reporting some positive changes in behavioral outcomes (Cody & Lee, 1999; Cramp & Brawley, 2006; Fahrenwald et al., 2004; Fjeldsoe et al., 2010) . However, to date, no intervention studies have specifically focused on working mothers, a segment of the population who faces unique challenges and could potentially reap considerable physical and mental health benefits from such a program. Importantly, working mothers are unlikely to be able to devote a large amount of time to learning behavioral strategies if they already feel they are too busy. Traditional classroombased interventions that meet often and span across multiple months, therefore, would not likely be effective or feasible in this population.
Thus, the purpose of the present study was to examine the effectiveness of a brief intervention (i.e., comprised of only two intensive sessions) for increasing physical activity among working mothers. We hypothesized that individuals who participated in the intervention would exhibit increases in physical activity compared to those assigned to a waitlist control condition. An important concern related to the brief intervention approach is whether participants will receive the tools and support needed to make lasting changes in their physical activity behavior. In previous interventions that have included follow-up assessments of key outcomes, a large percentage of participants have regressed to (or close to) baseline levels despite showing improvements immediately post-intervention (e.g., Calfas et al., 2000; Cody & Lee, 1999) . To this end, some continued contact with participants beyond the termination of the face-to-face intervention may be necessary. Telephone counseling has been demonstrated to be an effective means of ongoing support (Albright et al., 2005b) ; thus, a second purpose of this study was to explore the extent to which telephone support may enhance long-term maintenance of physical activity changes. We hypothesized that individuals who received telephone support would report higher levels of physical activity at 6-month follow-up than individuals who did not receive continuing support. Finally, this study was designed to examine social cognitive determinants of short-and long-term changes in physical activity. We hypothesized that individuals who participated in the intervention would exhibit increases in self-efficacy and self-regulation (i.e., goals and planning) compared to those in the control condition. Additionally, we predicted changes in self-efficacy and self-regulation would be significantly associated with physical activity behavior change among intervention participants, and that intervention effects on physical activity would be mediated by these variables.
Methods

Participants
Participants (N = 141) were females in central Illinois aged 25-52 who were employed at least 25 h per week and had at least one child under age 15 living at home. Additional inclusion criteria included willingness to be randomized, ability to attend two workshop sessions, ability to access the internet, and completion of the Physical Activity Readiness Questionnaire (PAR-Q). Individuals who responded ''yes'' to one or more questions on the PAR-Q were required to obtain physician clearance before proceeding with participation. Women who were already meeting or exceeding the national physical activity recommendations (i.e., more than 150 min of moderate activity per week for the previous 2 months) based on self-reported activity levels were excluded.
Measures
Demographics
A demographics questionnaire was administered to ascertain participants' age, race, education, income, marital status, employment status, and parenthood status (including number and ages of children).
Physical activity: accelerometer
Physical activity was measured objectively using Actigraph accelerometers (Manufacturing Technology Inc., Pensacola, FL). The accelerometer (Model GT3X) is a small (3.8 9 3.7 9 1.8 cm), lightweight (27 g) device that is worn on a belt over the non-dominant hip. Participants were asked to wear this device for all waking hours, except when showering or swimming, for seven consecutive days. In addition, participants were asked to record the times they started and stopped wearing the monitor each day on an accelerometer log. Data were downloaded and digitally converted to ''activity counts'' per minute (i.e., one epoch), and then cleaned and reduced using MeterPlus 4.2 software (Santech Health, San Diego, CA). Only days with at least 10 h of valid wear time were included in the analyses, and hours with greater than 30 min of consecutive zeros were considered invalid (i.e., non-wearing). Total activity counts were summed and averaged across the total number of valid days to get a total daily activity score. Additionally, established cutpoints (Freedson et al. 1998 ) were used to identify minutes of moderate/vigorous physical activity ([1,952 counts per minute). Average daily moderate/vigorous activity was calculated by first summing the total valid moderate and hard activity counts, then dividing by the number of valid days.
Leisure-time physical activity
Self-reported physical activity was also assessed using the Godin Leisure-Time Exercise Questionnaire (Godin & Shephard, 1985) . This brief measure asks participants to report the current frequency of engaging in strenuous (e.g., running), moderate (e.g., easy bicycling or swimming), and light (e.g., bowling or golf) physical activity for at least 15 min per session during a typical week. A total weekly leisure activity score was calculated by multiplying the frequencies of strenuous, moderate, and light activities by nine, five, and three, respectively, and then summing the products. This questionnaire is widely used and has previously demonstrated adequate test-retest reliability and concurrent validity with objective measures of physical activity and energy expenditure (Jacobs et al., 1993) .
Self-efficacy
The Exercise Self-efficacy Scale (McAuley, 1993 ) and Barriers Self-Efficacy Scale (McAuley, 1992) were used to assess self-efficacy. The Exercise Self-efficacy Scale measures participants' beliefs in their ability to continue exercising five times per week in the future, at a moderate intensity, for 30 min per session. The Barriers Self-Efficacy Scale assesses participants' perceived capabilities to exercise regularly in the face of commonly identified barriers to participation (e.g., bad weather, schedule conflicts). For both measures, higher scores reflect greater self-efficacy (range: 0-100). Internal consistency was excellent for both Exercise Self-efficacy (a = 0.99) and Barriers Self-Efficacy (a = 0.91-0.94).
Outcome expectations
The Multidimensional Outcome Expectations for Exercise Scale (Wojcicki et al., 2009 ) consists of three subscales: physical outcome expectations (e.g., ''Exercise will increase my muscle strength''), social outcome expectations (e.g., ''Exercise will provide companionship'') and self-evaluative outcome expectations (e.g., ''Exercise will give me a sense of personal accomplishment''). Higher scores reflect more positive outcome expectations. Internal consistency was acceptable for the physical (a = 0.80-0.90), self-evaluative (a = 0.84-0.92), and social subscales (a = 0.76-0.80).
Self-regulation
The Exercise Goal-Setting Scale and the Exercise Planning and Scheduling Scale (Rovniak et al., 2002) were used to assess self-regulatory behavior. The Exercise Goal-Setting Scale consists of ten items related to goal setting, self-monitoring, and problem solving (e.g., ''I usually keep track of my progress in meeting my goals''). The Exercise Planning and Scheduling Scale includes ten items related to scheduling and planning exercise as part of one's daily routine (e.g., ''I schedule my exercise at specific times each week.''). For each scale, higher scores reflect greater use of self-regulatory strategies. Internal consistency for both Goal-Setting (a = 0.90-0.93) and Planning/Scheduling (a = 0.80-0.90) was good.
Social support
The Social Support for Exercise Scale (Sallis et al., 1987 ) is a 10-item scale assessing the degree to which friends and family demonstrate verbal (e.g., ''Gave me helpful reminders to be active'') and behavioral (e.g., ''Helped plan activities around my activity routine'') support for physical activity behaviors in the previous 3 months. Higher scores reflect greater support from family and friends. Both the family (a = 0.88-0.92) and friend (a = 0.86-0.95) subscales demonstrated good internal consistency.
Procedures
All procedures were approved by a University Institutional Review Board. Participant recruitment began in March, 2011 and follow-up data collection was complete in January, 2012. Participants were recruited via local media outlets (e.g., university email lists, newspaper article, radio segment), local organizations frequented by mothers (e.g., day care centers, public libraries), and local community groups aimed at women, mothers, and/or working professionals. Recruitment materials targeted women who were not currently meeting the national physical activity recommendations but were motivated to become more active. Individuals who responded to the advertisements were contacted via telephone or email to provide a description of the study, determine eligibility, and extend an offer to participate in the study. Participants who met inclusion criteria and agreed to participate were mailed a packet that included an informed consent document, the accelerometer, accelerometer log, and instructions for wearing the accelerometer and completing the questionnaires online. All individuals signed and returned the informed consent document prior to being included in the study. Participants were instructed to wear the accelerometer for 1 week and complete the questionnaires during the same week. After wearing the accelerometer for 7 days, they sent the accelerometer and log back to the investigator in a provided selfaddressed, stamped envelope.
For an overview of the study design, refer to Fig. 1 . Following completion of all baseline measures, participants were stratified by number of children and age of youngest child, and a computerized data management system was used to randomly assign participants to one of three conditions: intervention only (n = 47), intervention plus follow-up support (n = 48), or waitlist control (n = 46). Randomization was completed by an independent investigator who was not involved with data collection or intervention delivery. For all groups, follow-up data were collected in the same manner as baseline data immediately post-intervention (1 month), and 6 months after baseline. During the 6-month study duration, the control group's only contact with the researcher was for data collection purposes. They did not receive any specific instructions relative to physical activity (i.e., they were free to continue their regular routines and exercise if they wished). After all 6-month follow-up data had been collected, participants in the waitlist control group were invited to attend a 2-h workshop that summarized the content received by the participants in the intervention groups.
Intervention
The intervention took place during the first month following randomization. The intervention consisted of two interactive group-based sessions, spaced 3 weeks apart, which taught participants behavior modification strategies based on social cognitive principles. The number of women attending each session ranged from 4 to 11, with most groups having 6-8 participants. Participants in the ''intervention only'' and ''intervention plus'' groups were scheduled to attend separate sessions to avoid contamination between groups, but the content each group received was identical. The first and second sessions lasted approximately 2 and 1.5 h, respectively. The sessions were guided by the study investigator, but were interactive and incorporated small and large group discussions and problem-solving activities. Sessions were held on evenings and weekends to accommodate participants' schedules, and childcare was provided on-site for those who needed it. Table 1 outlines the SCT-based content of the intervention. A variety of strategies were utilized to target each of the core SCT constructs during the sessions. For example, to enhance self-efficacy participants set small, manageable goals and then shared their ''success stories'' with the group. Each workshop session also featured several brief video clips of ''model'' working moms (i.e., regularly active) discussing physical activity benefits and barriers, and providing advice for other working moms just getting started. Outcome expectations were addressed by asking participants to identify ways in which being active would benefit them as moms. Participants learned a number of strategies for self-regulating their behavior, including using ''SMART'' goal setting principles (i.e., specific, measurable, action-oriented, realistic, and time-based; Bovend'Eerdt et al., 2009), completing activity logs to monitor their progress, and scheduling exercise sessions on their calendars. They also received a pedometer (Yamax Digiwalker Pedometer; Model SW-200) and an accompanying electronic log for tracking their daily steps to facilitate goal setting and self-monitoring. Finally, to address facilitators and impediments, participants identified their biggest physical activity barriers and devised strategies for overcoming them. Because leaving home to exercise at a gym is not a viable option for many working mothers, all participants received a 1-h session with a personal trainer, who worked with them to devise an exercise program that could be completed at home. Important facilitators such as social support and activity prompts were also discussed. Each participant received a handbook containing information, worksheets, and resources that complemented the topics addressed during the workshop sessions. During the follow-up period (i.e., between month 1 and month 6 testing), participants in the intervention only condition received no further contact from the research team. Participants assigned to the intervention plus followup support condition received monthly telephone support calls from a study investigator to monitor their progress following the structured intervention. These contacts were brief (*3 to 8 min) and designed to provide support, feedback, and active problem solving strategies which were individualized based on the individual's current activity level and goal adherence. The phone calls were semistructured in that they focused on topics specified in an interview guide (e.g., barriers encountered or anticipated, pedometer use, goals for the following month) but were flexible to accommodate participants' individual needs. If a participant could not be reached after three attempts, the investigator contacted her by email and asked her to send an update on her progress during the past month.
Statistical analysis
Given that no randomized controlled physical activity trials designed specifically for working mothers have been conducted, a conservative effect size (d = 0.3) was selected for the a priori power analysis. The trial was powered to detect a 3 (Group) 9 2 (Time) interaction (i.e., short-term effect) for the proposed multivariate analyses with 80 % power, which yielded a total sample size of 111 participants (37 per group). To account for 20 % attrition, we planned to recruit a total of 135 participants (45 per group).
We used the multiple imputation analysis option in SPSS v.20 to impute missing values at 1 and 6 months. Missing data ranged from 16.3 % (accelerometer) to 19.9 % (questionnaires) at 1-month follow-up, and from 24.8 % (questionnaires) to 25.5 % (accelerometer) at 6 month follow-up. All analyses were repeated using the original data set with missing data and findings were not substantially different from those conducted with the imputed data. The imputed sample results are reported herein.
To determine whether the intervention only and intervention plus groups exhibited differential patterns of change for any of the physical activity or social cognitive variables, we first conducted a series of 2 (Group) 9 3 (Time) analyses of variance (ANOVAs). These analyses revealed no significant differences between the intervention only and intervention plus groups. Thus, the two intervention groups were combined for comparison to the control group for all subsequent analyses.
To determine the short and long-term effects of the intervention on physical activity, a series of three 2 (Group) 9 3 (Time) repeated measures ANOVAs were used to compare activity levels between those in the intervention and control groups. The three primary physical activity outcomes were composite Godin Leisure-Time Exercise Questionnaire score, average daily counts (accelerometer), and average daily minutes of moderate/ vigorous activity (accelerometer).
To explore the role of social cognitive determinants, a series of repeated measures MANOVAs were used to investigate patterns of change in SCT model variables between groups. Dependent variables were grouped as selfefficacy (Barriers Self-efficacy Scale and Exercise Selfefficacy Scale composite scores), outcome expectations (physical, social, and self-evaluative subscale scores), goals (Exercise Goal-Setting Scale and Exercise Planning and Scheduling Scale composite scores), and social support (friend and family participation subscales of the Social Support for Exercise Scale). Subsequently, standardized residual change scores (baseline to post-intervention and baseline to follow-up) were calculated for the three physical activity variables as well as each SCT outcome, and correlation analyses were conducted to examine the relationships between changes in physical activity and changes in social cognitive determinants within the intervention condition. Both short-and long-term changes were examined. Finally, to determine whether the intervention effects on physical activity were mediated by changes in SCT constructs, three regression equations were tested for all significant correlates of changes in physical activity. Specifically, physical activity change was regressed on treatment group assignment, the SCT change variables were regressed on treatment group assignment, and physical activity change was regressed on group assignment and the SCT change variables. Mediation was established when treatment group assignment was no longer a significant predictor of changes in physical activity when the SCT change variables were included in the model.
Results
Participant characteristics and retention
For a detailed view of participant flow through the study, see Fig. 2 . A total of 224 individuals initially expressed interest in the study. Of these, 141 individuals provided complete baseline data and were randomized. Baseline characteristics of the sample are displayed by group in Table 2 . On average, participants were 37.3 years old and had approximately 2 children (range: 1-7). There was considerable variation in number and age of their children, but on average, the youngest child was 4.75 years old (range: 2 months-15 years). A majority of participants were white, married, and working full-time. As a whole, the sample was well-educated and relatively affluent. T tests and nonparametric tests revealed no significant differences between groups on any of the demographic variables.
Attrition was similar across conditions (Fig. 2) . Of the 141 randomized participants, 119 participated in postintervention data collection. Eight participants dropped out prior to attending a workshop session due to schedule conflicts. The remainder discontinued participation due to lack of interest (n = 6), family/personal issues (n = 7), and schedule conflicts (n = 1). An additional ten participants were lost at the 6-month follow-up. Four could no longer be reached by telephone or email, three were no longer interested, and three reported family/personal issues that prevented continuing participation.
A series of t tests were conducted to determine whether participants who completed the study differed from those who dropped out following randomization on any demographic or baseline measures. Analyses revealed participants who completed the study were more educated (t(139) = 2.93, p = .005) and had higher daily activity (t(139) = 2.23, p = .03) and moderate/vigorous activity (t(139) = 2.82, p = .006) at baseline based on the accelerometer. It is not clear, however, whether the significant differences in accelerometer counts were a function of lower activity levels or poorer compliance with instructions for wear among those who dropped out, as the dropouts also had significantly less valid hours of wear time (t(139) = 2.33, p = .03) than those who completed the study.
Intervention effects on physical activity
Descriptive statistics and effect sizes for all physical activity variables are presented by group in Table 3 . For self-reported leisure-time physical activity, there was a significant main effect for time [F (2,138) = 28.00, p \ .001, g 2 = 0.29], and the interaction effect was also significant [F (2,138) = 3.41, p = .04, g 2 = 0.05]. Intervention participants reported a significantly larger increase in physical activity than control participants immediately following the brief intervention. During the follow-up period, intervention participants reported a slight decrease in leisure-time physical activity, but their 6-month self-reported physical activity score was The quadratic effects were driven by the intervention group, in which accelerometer-derived physical activity scores increased across the initial intervention period, but regressed to baseline values at the 6-month follow-up.
Intervention effects on social cognitive outcomes Descriptive statistics and effect sizes for all social cognitive variables are presented by group in Table 4 . For self-efficacy, there was a significant effect for time [F (4,136) = 2.64, p = .04, g 2 = 0.07] and a nonsignificant interaction effect [F (4,136) = 0.70, p = .59, g 2 = 0.02]. Examination of the mean values showed both exercise and barriers self-efficacy declined across the 6-month period within the control group, and within the intervention group, a small increase in self-efficacy from baseline to postintervention was followed by a slightly larger decrease from post-intervention to follow-up. For outcome expectations, there was a marginally significant quadratic main effect [F (6,134) = 1.93, p = .08, g 2 = 0.08] and a significant quadratic interaction effect [F (6,134) = 2.18, p = .05, g 2 = 0.09]. In general, outcome expectations did not change within the intervention group. Within the control group, outcome expectations increased somewhat from post-intervention to follow-up after declining significantly from baseline to post-intervention. For self-regulation, both the main effect [F (4,136) = 18.03, p \ .001, g 2 = 0.35] and interaction effect [F (4,136) = 9.89, p \ .001, g 2 = 0.23] were significant. Self-reported use of goal setting and planning/scheduling increased significantly among intervention participants, and use of these self-regulatory strategies remained significantly higher at follow-up compared Table 4 Intervention effects on social cognitive variables BARSE barriers self-efficacy, EXSE exercise self-efficacy, OE outcome expectations, 1-2 = Effect size (Cohen's d) for change from baseline to postintervention; 1-3 = Effect size (Cohen's d) for change from baseline to follow-up to baseline, whereas goal setting and planning/scheduling remained unchanged within the control condition across the 6-month period. Finally, for social support, there was a significant effect for time [F (4,136) = 4.52, p = .002, g 2 = 0.12], and a nonsignificant interaction effect [F (4,136) = 1.87, p = .12, g 2 = 0.05]. Overall, social support increased across the intervention period and decreased during the follow-up period in both groups, but the magnitude of the changes varied by treatment group and type of support. Specifically, the short-and long-term increases in social support were larger in the intervention group than the control group for support from family, but not from friends.
Relationship between changes in physical activity and changes in social cognitive outcomes Correlation analyses were utilized to determine whether changes in social cognitive constructs were related to changes in physical activity within the intervention group. Results are displayed in Table 5 . Changes in exercise selfefficacy, barriers self-efficacy, goals, and planning/scheduling all displayed positive, significant relationships with changes in physical activity at both post-intervention and follow-up.
Mediation analyses were conducted first with self-reported physical activity as the dependent variable. Treatment group assignment significantly affected long-term changes in physical activity (b = 0.180, p = .03), goals (b = 0.262, p = .002), and planning/scheduling (b = 0.278, p = .001), and its effects on exercise self-efficacy (b = 0.156, p = .065) and barriers self-efficacy (b = 0.141, p = .096) approached significance. When treatment group and all four SCT change variables were included in the model as independent variables, only changes in exercise self-efficacy (b = 0.439, p \ .001) and planning/scheduling (b = 0.223, p = .046) emerged as significant independent predictors of changes in physical activity. Treatment group no longer accounted for changes in physical activity (b = 0.056, p = .44), which suggests the effects of the intervention were mediated by changes in self-efficacy and self-regulation. The mediation analyses were repeated with accelerometer-measured physical activity as the dependent variable. The effect of treatment group on long-term changes in physical activity was not significant (b = 0.060, p = .48), so no further analyses were conducted.
Discussion
This study examined the effects of a brief intervention on physical activity and social cognitive determinants among working mothers. The results add to a growing body of literature that suggests theory-based interventions can be used to produce short-term changes in physical activity behaviors among women with children (Cody & Lee, 1999; Cramp & Brawley, 2006; Fahrenwald et al., 2004; Fjeldsoe et al., 2010) . In the present study, the strongest effects were observed for self-reported physical activity, and accelerometer-measured physical activity also increased to a lesser degree. Given the time constraints faced by working mothers, it is encouraging that participants exhibited modest increases in physical activity after only a brief, intensive intervention. The extent to which these initial changes were maintained, however, is unclear. When examining changes in self-reported leisure-time physical activity, results showed intervention participants, despite reporting slight declines in physical activity from post-intervention to follow-up, were still significantly more active than at baseline after 6 months. Unfortunately, the same maintenance effects were not observed for the objective (i.e., accelerometerbased) physical activity outcomes. After 6 months, intervention participants had regressed back to baseline activity levels for both total activity and moderate/vigorous activity.
There are several potential reasons for the differential effects based on the physical activity measure used. First, intervention participants may have over-reported their physical activity at follow-up in order to provide socially desirable responses. They were aware that the intervention was designed to increase their physical activity levels, so they may have (consciously or subconsciously) provided responses that would support the study objectives. Alternatively, it is important to consider that the Godin LeisureTime Exercise Questionnaire focuses only on leisure-time physical activity, whereas the accelerometer encompasses all physical activity accumulated across the course of one's day. Thus, it is possible that participants genuinely increased the amount of planned, structured activity in which they engaged without significantly changing their overall physical activity levels. This explanation would certainly be plausible if the increased activity was primarily non-aerobic in nature (e.g., resistance exercises taught by the personal trainer), or if planned exercise sessions primarily took place indoors. Follow-up data were collected between September and December, so daily activities captured by the accelerometers may have declined due to seasonal effects. Finally, although accelerometers do eliminate some of the biases associated with self-reported data, they may be more sensitive to temporary physical activity impediments (e.g., illness or travel during the assigned week), whereas the Godin Questionnaire instructs individuals to report their activity levels during a ''typical week.'' Nonetheless, regardless of measure, intervention participants did exhibit at least some decline in physical activity during the follow-up period. These results are consistent with previous studies that have shown similar declines (e.g., Calfas et al., 2000; Cody & Lee, 1999) , and underscore the difficulty of promoting long-term changes in a complex behavior such as physical activity. Although the brief intervention approach is appealing for this population, the long-term results suggest such minimal contact may not be sufficient to produce long-term changes in physical activity. The challenge for future interventionists will be to devise strategies for bolstering sustained intervention effectiveness without unduly burdening participants.
Unfortunately, the hypothesis that declines in physical activity during the follow-up period would be attenuated by telephone support was not supported. The patterns exhibited by the intervention plus group were not significantly different from those exhibited by the intervention only group for all physical activity variables. Although previous studies (e.g., Albright et al., 2005b; Fahrenwald, et al., 2004) have demonstrated phone calls to be an effective means of affecting physical activity behavior, there are several possible explanations for the lack of effect in the present study. First, it is possible that the ''dose'' of the support provided was not sufficient to have a significant impact on participants' behavior. Phone calls were only received monthly and were, on average, about 5 min in duration. Perhaps participants would have benefitted from more intensive contact, given the brief nature of the intervention. Future studies should also consider using an evidence-based approach such as motivational interviewing to deliver such calls, and using a script to ensure the content of the calls remains consistent with the theoretical framework. Another possible explanation is that participants would have preferred follow-up support from their peers or family members, as opposed to a member of the research team. Previous studies have identified family and/ or partner support as a key facilitator of physical activity among working mothers (Albright et al., 2005; Brown et al., 2001; Miller et al., 2002) . Many individuals also indicated that they would have liked to have more contact with the other participants following the brief intervention. Such support could be offered via the internet (e.g., through email or social networking sites), which would allow participants to access support when it is convenient for them.
Analyses of the social cognitive variables revealed the intervention had the strongest effects on goal setting and planning/scheduling. Intervention participants reported large increases in use of these self-regulatory strategies immediately following the intervention which were maintained across the follow-up period. Self-regulatory skills such as goal setting, scheduling physical activity into one's day, and monitoring progress were explicitly incorporated into the intervention content, so it is not surprising that the data revealed improvements in these constructs. It is encouraging, however, that participants were still utilizing these important skills 6 months later, and correlation analyses indicated increases in goal setting and planning/scheduling were associated with increases in physical activity among participants who received the intervention. These results are consistent with previous tests of the SCT model in which self-regulation has demonstrated the strongest relationship with physical activity (Rovniak et al., 2002; Anderson, et al., 2006) . For working mothers, maintaining an active lifestyle is likely to necessitate advance planning to make physical activity a priority in one's schedule. Future interventions should continue to equip participants with a variety of strategies for successfully regulating their behavior.
Although mean-level changes in self-efficacy did not differ significantly between groups across the study period as hypothesized, correlation analyses still supported a moderately strong relationship between changes in self-efficacy and changes in physical activity within the intervention condition. In fact, long-term changes in exercise self-efficacy emerged as a key mediator of long-term changes in selfreported physical activity. It is important to note that decreases in self-efficacy over the course of an intervention have been observed in other studies and are likely a function of participants overestimating their capabilities at baseline (McAuley et al., 2011) . In addition, the remarkably low selfefficacy ratings (25-50 %) among participants in the present study deserve mention. When considered in the context of other studies that have shown efficacy scores in the range of 70-90 % even in inactive samples that face a variety of barriers (e.g., sedentary older adults, individuals with multiple sclerosis or coronary heart disease), this statistic highlights the extent to which numerous barriers make regular exercise a significant challenge for working mothers, and underscores the need for interventions within this population (McAuley et al., 2011; Motl, et al., 2009; Woodgate, et al., 2005) . The ongoing challenge for physical activity researchers will be to design interventions that target selfefficacy in such a way that improvements in confidence to adhere to a physical activity program are generated and maintained in a majority of participants. Interventions with working mothers should continue to focus on teaching selfregulatory strategies and promoting social support as means for reducing perceptions of barriers and ultimately enhancing self-efficacy and physical activity maintenance.
This study has a number of strengths. First, this was the first randomized controlled trial to focus specifically on working mothers, a segment of the population with an ongoing need for physical activity intervention. Thus it provides some preliminary data from which other intervention studies might be developed. Recent meta-analyses (e.g., Webb et al., 2010; Taylor et al., 2012) have shown health behavior interventions based on theory are likely to be more effective, and the content of the present intervention was grounded in Social Cognitive Theory. The study design allowed for the examination of both short-and long-term effects of the brief intervention, as well as the extent to which follow-up telephone support could enhance physical activity maintenance and the extent to which changes in physical activity were mediated by targeted theoretical constructs. To our knowledge this study had the largest sample size of physical activity interventions for mothers to date and was the first to use accelerometers to supplement self-reported physical activity measures.
The limitations of this study must also be acknowledged. The study sample was quite homogenous, particularly with regard to socioeconomic status. Nearly 90 % of participants were college graduates, and half possessed an advanced degree. Additionally, annual household income exceeded $40,000 in approximately 85 % of the sample. Certainly further testing will be necessary to determine the extent to which the intervention content could be implemented effectively in less advantaged groups. On the other hand, the sample was quite diverse in that participants' children ranged in age from infants to teenagers, and due to participants' busy schedules, it was not possible to match participants with similar mothers to facilitate social interaction and modeling during the workshop sessions. It would be prudent to conduct additional analyses to determine whether the intervention effectiveness varied in subsets of the total sample. Finally, the use of a waitlist control group may be considered a limitation of the study design, as it does not allow one to rule out attention as a possible explanation for intervention effects. The analyses of social cognitive mediators, however, do suggest the intervention effects on self-reported physical activity were mediated by self-efficacy and self-regulation, which were associated with increases in physical activity in the intervention group only.
Future studies will need to consider alternative means of providing support following the brief intervention. Strategies to promote maintenance such as additional workshop sessions, websites that facilitate continued interaction among participants, or family-based interventions should be explored. Future studies might also consider ways in which the intervention could be modified for subsets of the working mother population (e.g., parents of very young children, single and low-income mothers), or consider incorporating exercise (e.g., additional personal training sessions, group exercise sessions) explicitly into the intervention. Developing interventions to promote physical activity among working mothers is an important public health priority, and this study provides a foundation which future studies can build upon to work towards the ultimate goal of developing an effective, sustainable program which can be disseminated to have broad impact on health and quality of life among working mothers.
